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SPECIFICATION 
Hre retardant fabrics 

5 This invention relates to fire retardant fabrics. 
Textile fibres have been produced which have 
useful fire retardant properties. Among such fibres 
are aramid fibres, such as Nomex (RTM), moda- 
crylic fibre, fire retardant polyester fibres, and fire 

10 retardant vlscosa fibres, which are fire retardant 
because of properties inherent in the polymer of 
which they are comprised or by virtue of additives 
to the melt or solution from which they are spun. 
The available fire rstardarrt fibres have different 

IB fire retardant characteristics and also differ in other 
properties such as wear resistance, strength, han- 
dle and dimensional stability. Fire retardant fabric 
components - which by and large are yams for 
weaving and knitting - can be made from blends 

20 or mixtures of fibres. The selection of fibres to 
make up a blend Is baaed en a number of factors 
and is usually a compromise between performance 
and cost- The high cost of a pure aramid yam can 
be reduced considerably by blending the aramid 

25 fibres with fire retardant viscose fibres, for exam- 
ple without too much loss of wear resistance and 
with little reduction in fire retardant performance. 

The present invention is concerned with fabrics 
made from mixtures of fibres and provides specifi- 

30 cally improved fibre mixtures as well as improved 
ways of using such mixtures to make fabrics. 

The invention comprises a ffre retardant fabric 
comprising a mixture of three different fibres each 
of which is selected from a different one of the 

35 group consisting of aramid fibre, modacrylic fibre, 
fire retardant polyester fibre and fire retardant vis- 
cose fibre. 

It is noted that while all such fabrics will possess 
at least the fire retardant properties that would be 

40 expected of the mixture of fibres, at least some 
fabrics can have fire retardant properties enhanced 
even over those of any of the individual fibres. 
Clearly some synergism operates. However, the 
manner of Its operation is not apparently etraight- 

45 forward. 

rt is found that a fabric which is fabricated from 
two different yams, each of which comprises fibres 
from at moat two of said group, can have substan- 
tially Improved properties as compared to euch a 

50 fabric made from a single yarn comprising all the 
fibres in the same proportions by weight as the 
two different yarns taken together. 

Such a fabric can be fabricated from two differ- 
ent yarns each of which comprise era mid fibre, es- 

65 pecially yams comprising at least GO% by weight of 
aramid fibre. Such a fabric comprising a first yam 
consisting of 65% aramid fibre and 35% fire resist- 
ant viscose fibre and a yam consisting of 50% ar- 
amid fibre and 50% modacrylic fibre has especially 

60 interesting fire retardant properties in that it is suit- 
able for use in hyperbaric conditions, especially in 
oxygen-helium atmospheres. 

The two yams can be used as warp and weft for 
a woven fabric, or can be knitted either on weft or 

65 warp knitting machines. In any event, the construc- 



tion of the fabric can be such es distributes the- 
fibres effectively having regard to other required 
properties of the fabric. Thus, for example, aramid 
fibres of high durability can be plated on one side 
70 of the fabric which in use will bB subject to wear, 
while modacryfic or fire retardant polyester fibres 
can be arranged to be predominant on the other 
side. 

In a non-woven fabric, for example a needlefelt 

75 or stitch bonded fabric made from a mixture of 
fibres according to the invention, the fibres can li- 
kewise be distributed differentially in the fabric 
both to enhance the fire retardant properties of the 
fabric by having on one face a mixture having a 

80 preponderance of a certain two fibres and on the 
other face a different mixture. 

The invention comprises, in another aspect* a 
method for making a fire retardant fabric compris- 
ing selecting at least three fibres from the group 

85 consisting of aramid fibre, modacrylic fibre, fire re- 
tardant polyester fibre and fire retardant viscose 
fibre, making at least two fabric components from 
different combinations of said fibres, assigning 
said selected fibres to said components and as- 

90 sembling said components into a fabric having im- 
proved fire retardant properties as compared with 
a fabric made from a single fabric component 
comprising all said selected fibres. 
Said fabric components may comprise yams 

95 from which woven, or knitted fabrics may be fabri- 
cated, Or fleeces from which non-wovens can be 
made. 

The Invention also comprises a method for mak- 
ing a fire retardant fabric comprising selecting 

100 from known fire retardant fibres a mixture of 

fibres, making at least two fabric components from 
different combinations of said fibres, assigning 
said selected fibres to said components and as- 
sembling said components into a fabric having im- 

105 proved fire retardant properties as compared with 
a fabric made from a single fabric component 
comprising all said selected fibres. 

In effect, therefore, the invention provides a 
method for optimising the fire retardant properties 

110 of a given blend or mixture of fibres, which itself 
might be selected as 8 compromise, for example, 
between cost and dimensional stability, by adjust- 
ing the distribution of the fibres between different 
fabric components, within any constraints imposed 

115 by reference to other desired properties such as 
wear resistance, comfort or sewebility. 

For instance, wear resistance may require a pre- 
ponderance of aramid on one face of the fabric, 
while comfort may require a preponderance of mo- 

120 dacrylic fibre. Sewebility may require that the fab- 
ric be woven rather than knitted, especially for 
heavier or denser fabrics, which permits warp and 
weft components to be different and a weave to be 
chosen to expose the warp and weft differentially 

125 In opposite faces of the fabric. 

Clearly, the discovery that different distributions 
of fibres between different fabric components 
yarns or fleece, for example can lead to improved 
fire retardant properties as compared to making 

130 the fabric from a single component in which the 
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fibres are Intimately mixed or blended, can lead to 
improved fire retardent fabric* by tmjl and error 
methods in accordance with the invention, 
fin! Tretardant fabrics according to the invention 
5 will now be described in the following Examples. 

^An alamid fibre is blended with an FR viscose 
fibre in the proportions 65:35 by weight, both 
10 fibres Wno of 2 denier and 51 mm staple. A first 
yarn is spun from the blended fibre to have a re- 
sultant yam count of 40's English Cotton Count. 
This yarn is then folded to give a resultant yam 
count of 2/40's English Cotton Count 
15 An aramid fibre is blended with a modified 
acrylic fibre m the proportion 50:50 by weight 
both fibres bBlng of 2 denier and SI mm staple. A 
22S I yarn is spun from the blended fibre giving 
a resultant yarn count of 24's English Cotton 

20 ^A fabric is woven in a Z and 1 gaberdine con- 
struction having a warp of 38 ends/cm of the first 
yarn and 25 picks/cm of the second yam. 
The fabric, after scouring and heat setting .at*. 

25 unusually good fire retardent .properties 'espe«al»y 
under hyperbaric conditions in an oxygen/helium 
etmosphere. 

30 £ TfSc is made like that of Example I but jn 
which tha second yam is of a b end of B» «*m» 
and 50% FR polyester. The fabnc has good fire re- 
tardent properties. 

35 ^aWc'ls made after the fashion of Example I 
except that in the first yarn the aramid fibre is re- 
placed with modacryllc fibre of the same denier 
and staple length, and the second yam is of 65% 

40 modacrylic fibre end 35% FR polyester fibre- 
The fabric has good fire retardent properties 
while being less expensive than the fabric of Ex- 
ample 1. 

45 Ex^P^^ made us5ng as warp the first yam of 
Example I and as weft the modacryKc/polyester 
yam of Example 111. The fabric has good fire retar- 
dent properties. 

50 

CLAIMS 



fil 5 e ' Afebrto according to any one * claim* 1 to 

4, in which each yarn comprises at least 50 >fc by 
weight of aramid fibre. 

70 6. A fabric according to any one of claims 1 to 

5, comprising a first yarn consisting of aramid and 
fire retardent viscose fibre and a second yarn com- 
prising aramid end modacrylic fibre. 

7 A fabric according to claim 6, m which said 
75 first yern comprises 65% by weight aramid fibre. 
B A fabric according to claim S or claim 7, in 
which said second yarn comprises 50% by weight 

aramid fibre. . . , . 

9 A fabric according to any one of claims 1 to 
80 B, in which no one of said fibres is present in an 
amount less then 15% by weight 

10. A fabric according to any one of claims l to 
9 being a woven fabric comprising warp and welt 
yarns, said warp and weft yarns being different, 
ns 11. A fabric according to any one of claims 1 to 
9, being a knitted fabric made from two different 

V °vt A fabric according to claim 11. being a weft 
knitted fabric, having a yarn comprising a substan- 
90 tial proportion of aramid fibre plated on one sur- 
"fee© 

13. A fabric according to any one of claims 1 to 
9. comprising a non^woven fabric. 

14. A fabric substantially as hereinbefore de- 

95 sc " bed ^ method for maK in Q a fire retardent fabric 
comprising selecting at least three fibres from the 
group consisting of aramid fibre, modacrylic fibre, 
fire netaroent polyester fibre and fire retardent vis- 
100 cose fibre making at least two fabric ^mponjis 
from different combinations of said fibres, assign- 
ing said selected fibres to said components and as- 
sembling said components into a fabric having 
improved fire retardent properties as compared 
105 with a fabric made from a single fabnc component 
comprising all said selected fibres. 

16 A method for making a fire retardent fabric 
comprising selecting from known fire retardent 
fibres e mixture of fibres, making at least two J ab : 
110 rie components from different comb.nat.ons of said 
fibres, assigning said selected fibres to sa.d com- 
ponents and assembling said components Into a 
fabric having improved fire retardent pmpert.es .as 
compared with a fabric made from a s.ngle fabric 
115 component comprising all said selected 

17. A fabric according to any one of Examples i 
to IV. 



1 A fire retardent fabric comprising a mixture 
of three different fibres each of which is selected 

55 from a different one of the group consisting of ar- 
amid fibre, modacrylic fibre, fire retardent polyes- 
ter fibre and fire retardent viscose fibre. 

2 A fabric according to claim 1 , which is febn- 
cated from two different yams each of which coro- 

60 Prises fibres from at most two of eaid group. 

3. A fabric according to claim 1 or claim 2, 
which Is fabricated from two different yams each 
of which comprises aramid fibre. 

4. A fabric according to any one of ?»™ \ to 
65 4, comprising at least 50% by weight of aramid 
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